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Sila pastikan bahawa kertas peperiksaan ini mengandungi LAPAN muka surat dan
DUA BELAS muka surat LAMPIRAN yang bercetak sebelum anda memulakan
peperiksaan ini.
Kertas soalan ini mengandungi ENAM soalan.
Jawab LIMA soalan.
Mulakan jawapan anda untuk setiap soalan pada muka surat yang baru.
Agihan markah bagi setiap soalan diberikan di sudut sebelah kanan soalan berkenaan.
Jawab semua soalan dalam bahasa Malaysia atau bahasa Inggeris atau kombinasi
kedua-duanya.
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(c) Tentukan samada isyarat di bawah adalah isyarat tenaga atau kuasa dan
carikan tenaga atau kuasa isyarat tersebut.
Determine whether the following signal is a power or an energy signal and
find the energy or power of the signal.
x(t) = I 0 sin(5t) cos(l 0r)
(20%)
(d) Carikan bahagian genap dan ganjil bagi isyarat
Find the even and odd parts of the signal
x(t) = 2cost + 4sin I + 5 sin I cosr
(20%)
2. (a) Bagi isyarat diskretmasa
For the discrete-time signal
xfnl :{- t, 1,0,t,- 1,- t }lzz)
lakarkan x(0.sn + t)
sketch x(O.Sn + t)
(40%)
(b) Carikan penjumlahan pelingkaran ylnf = h[n)* x[n]bagi pasangan
jujukan terhingga berikut:
Find the convolution summation y[n]= hlnl* x[n] for the following pair of
finite sequences:
x[n)= {1,2,3,0,-l} , hln]= {2,-1,3,1,-21
Ga%)(c) Nyatakan tiga sifat pelingkaran.
State three properties of convolution.
(20o/o)
...4t-
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3. Pertimbangkan suatu sistem diskret-masa, LTI yang digambarkan oleh
persamaan kebezaan.
Consider a discrete-time, LTlsysfem described by the difference equation.
Ylnl - 0.7 Y[n - 1] = 2.5[n] - xln - tl
(a) Lukiskan gambarajah blok bagi sistem ini.
Draw the block diagram of this system.
(25%)
(b) Tentukan rangkap langkah htnl, 0 < n < 4, bagi sistem ini.
Determine the impulse response h[n], 0 < n < 4 , for the sysfem.
(25%)
(c) Katakan masukan kepada sistem ini diberikan oleh
Suppose that the sysfem input is given by
dan x[n] adalah sifar bagi semua nilai n yang lain. Nyatakan keluaran y[n]
dalam sebutan h[n].
and x[n] is zero for all other values of n. Express the output y[n] as a
function of h[n].
(25Yo)
(d) Kirakan keluaran y[n] bagi n = -3,-1 dan 1 untuk x[n] di bahagian (c) dan
menggunakan keputusan di bahagian (b).
Calculate the output y[n] for n = -3,-1 and 1 for x[n] in paft (c) and using
the results of part (b).
(25o/o)
f l , n=-2
x[n]=J-3 , n=0
l2 ' n=l
...51-
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(d) lsyarat dalam Rajah 1 merupakan isyarat yang telah dimodulat dengan
pembawa cos10t. Cari Jelmaan Fourier bagi isyarat tersebut dengan
menggunakan ciri-ciri Jelmaan Fourier yang sesuai.
The signal in Figure 1 is a modulated signal with carrier cos 10t . Find the
Fourier transform of this signal using appropriate properlr'es of the Fourier
transform.
Hint: f (t)cosrd'/ o ]1f1, -oo)+ F(at+a4))
Rajah 1
Figure I
(25%)
Cari sambutan keadaan kosong bagi sistem LTID dengan fungsi
pindah.
Find the zero-state response of an LTID system with transfer
function.
Hlzl= (z +0.2)(z 
- 
0.8)
dengan masukan
the input 
"f[k] = e?*t) ulk)
Nyatakan persamaan pembezaan
dengan masukan f[k].
yang mengaitkan keluaran y[k]
Write the difference equation relating the output y[k] to input f[k].
$0To)
..7t-
(i)(a)5.
( ii)
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(b)
Rajah 3
Figure 3
Diberi fungsi seperti berikut,
Given the function following,
)+r-1Xlzl=ft with ROC lzl, Y,
t-1.
(i)
( ii)
Cari jelmaan-z songsang fungsi tersebut dengan menggunakan
pengembangan siri kuasa.
Find the inverse zlransform of the function using a power series
expansion.
Dapatkan empat ungkapan pertama bagix[n].
Find the first four terms of x[n].
(30%)
(c) Selesaikan persamaan pembezaan berikut:
So/ve the difference equation:
yfk + 2]- 3 Ylk + tl + 2Y{k) = flk + tl
Diberikeadaan awalan,
Given the initial condition,
Yl-11=2and y[-2] = 3, flkl= (3)kulkl
oooo00oooo
(50%)
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A Short Table of Fourier Transforms| 
-f (t) r(.)
e-"tu(t)
2 e"tu(-t)
e -olll
4 te-"tu(t)
t)
8
9
10
11
12
13
14
15
t6
TT
18
19
20
tne-"tu(t)
6(r)
I
aiuot
cos &rot
sin arqf
t,(r)
sgn t
cos &rot u(t)
siri a.'st u(f )
e-ot sin r.rgt u(t)
e-ot cos r^.r6t u(t)
rect (i)
$ sinc (wt)
a (i)
frs'r.c'z(ff)
o*ja
I
o 
- 
JL'J
2a
7+u'
I
C+irP
n!
6 + i,l"n
I
2tr6(o)
2r6(a 
- 
us)
r[6(o 
- 
c.le) + 6(,., + ro)]
jr[6(w 1ro) 
- 
6(&.' 
- 
t.'s)]
r6tu\ + !'--\- t ' 7U
ta
ilo(" -r,rs) + 6(or + "s)l + ;ihz
ffIo{, - ro) - 6(ar + r.,o)l + #}
GT#4
rsinc (f)
rect(ffi)
i sincz (f,)
^(#)6
,o I 6(w-nus)
,81".-.,"
a)0
a)0
o)0
c>0
c>0
a>0
a>0
uo: +
Ei I t ! IE
'1
2r 
,Lr(t - nr)
22 e-t" /2o'
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IEEE 22Bl
No f'(tS fz(t1 ft(t) + 71111 : fz(t) * ft(t)
)
6
f (t)
eltu(t)
u(r)
eArtu(t)
e^tu(t)
te^'u(t)
t"u(t)
t'r(t)
te).ru(t)
t-e^tu(t)
t*e^ttr(t)
\r*\z
6G 
-r)
u(r)
u(r)
er"tt (t)
erru(t)
ertu(t)
e^tu(t)
t"u(t)
elrtu(t)
t'e^tu(t)
f'err'u(t)
f (t 
-:f)
l-elt
- 
' 
u(tj
_ 
tu(t)
plr t 
_ ,).2a:, 
---u(t) trr # )z41_42
te)tu(t)
I . ,. - .
1t'e^'u\t)
n! ert .\ nl tn-i
I*+r u(t) - L 11H1":7 "(t)
., 
*!nl 
,rrr-+.+lu(r)(rn*n+1)!-
e^'t 
- 
eltt + ()r 
- 
lz)tert'
(rr 
- 
trz)2 u(r)
10
11
C#Ttm+n+1e^'u(t)
$ (_r);mr1n + j)! r*S 
"1ryk76=7iir,':r]
"it:o u(r)(-l)tn!(m + &)! t'-tel:t,t!(n - &)!(f2 - Ir)-+t+r
72 e-ot cos(Bt+d)t(t) e}'u(t) u(r)
d:tzn-r!-F/@+ \)l
13 e^tru(t) e\"tu(-t) e^t'u(t) + elrtu(-t) -
---;:l Relz > Rerr
14 erttu(-t) e^"tu(-t)
a!
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Convolution Sums
No. /r[r1 htkl fi[e] * /'3['tJ : fzlkl* /'[e]
1 6[& 
-i]
2 lkulkl
3 u[&]
4 rf.rlkl
5 'yf u[r]
6 e'yft[kJ
7 kulkl
8 7eu[e]
9 7tu[k]
ftkl tlk - jl-
ti"l-(x+ r)l f ;f"ltl* # n t"[-(r + r)] lzzl > lr.l
rf'rrr 6:%l;-rr*:rv;rfi]uor ' r*'tz
u[&]
ulel
r*"[t]
la[e]
z&"[h]
b"[&l
ri"[e]10 lrrle cos(Fk + O)u[kl
*uto-r)(t+r)u[t]
(b + t)'yfu[,tl
l{tr -r)+fr(l-"r)lfffJ"ttt
$ [hrlt+'",o*[p(e + 1) * s - Ql - 4*'cos(0 - c)] uttl
R : [l{rit + t7 - zltrltt * 9)'/'
d':'!a'' t#ffi%]
?2 real I
!
r-1
(k + r)u[,t]
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Z- T)'ansform Operations
/tel F["]
Addition
Scalar multiplication
Right-shift
ft[kl + fr[*] Filzl + Fz[z]
"f [kl aF[z]
f fk 
- 
mlu[k 
- 
ml 
*rVl
/[,t-mJu[&J 
*rVl+4tt-*1,,
_ 
t=l
/[& 
- 
l]u[e] !n6+ q-rt
f [k 
- 
2]u[kt ]rA + l'-{t + fl_21
/[* 
- 
3]u[,rt 
*ra+ ]n-u+!re* fl_31
y1x+^4,1rr1 z^Ffzl- 
"^f flr]"-n )&:o
zFfzl 
- 
zf [01
z2r1zl 
- 
z2 y1o1- zy1r1
z3 tr[zl 
-rt.floJ - 2211t1 - 21121
,lz1
IrJ
,]
-zfrrlzl
'Fr[z]F2lzl
fi f n[ulrzfl]v-L au .
lim,--I[zl
lim..-1(z 
- 
f)f[zl poles of
Ieft-sbift
Multiplicatioo by?*
Multiplicatiou byrt
Time Convolution
Flequency Convolution
Initial nalue
Final rralue
/[e + rJu[F]
f [k +2]u[kl
f[,t + 3]u[&]
7*11t1u1t'1 
.
kf[rlu[ftJ
htkl- hlkl
f,Iklhlkl
rtol
limr*-.ffilI
(z 
- 
l)F[zlinside the unit circle.
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(Unilateral) z-Tbansform Pairs
a
t[,r] Flrl
1 6[k-i]
2 u[,t]
3 ku[k]
4 k2ulkl
5 *3u[t]
6 7ft-1u[& - 1]
z {ulrl
8 kTeu[el
9 t27&r[k]
k(fr 
- 
lXk 
- 
2)...(k 
- 
m + 1)-
T1 o"[rJ
LLa lrlF * Pe u[Ic]
llb fTlk siu Pkulkl
r2o tlrl& cos (fk + 9)u[kJ
L2b rlrlk cos (0r + e)4kl
!2c 
"lrlt cos (Pk + O)u[e]
. P: cos-r ffi, o:t""-t ffi
10
zJ
"-l
G-F
z(z * L)
e=F
z(22+42+7)
(, 
- 
L)n
I
z-^l
z-1
'lz
\z-'t)-
tz(z *.t)
(, 
- 
t)s
G- .,lilr
z(z 
- ltlccx 0)
,2 
- 
(zllcos B)z +1112
zlllsin B
22 
- 
(2!lcns 9)z +hl2
rzlzccx'e-Wlco€(P-r)l
z-'f z-^l*
z(Az * B)TW
t : ltl"if
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The Laplace Tbansform Properties
Operation /(r) r(r)
Addition J{t) + f2(t) r1(s) + F2(s)
Scalar multiplication k/(t) er'(s)
Time di.fferentiation # sr(s) - t(0-)
d2t r-, \ :,
w s2r(s) - "/(o-) - /(o-)
d3 l q-, \ t.,^-\
eF s3r(s) - s2l(0-) - st(O-) --t(0-)
Time integration lo',-rG)0, 1.,r,
f11ro-
J_*r(,)a, :rG)+ : J_*t(t)lt
Time shift /(t 
- 
te)u(r 
- 
ts) F(s)e-'ro rs ) 0
Flequency shift f (lent F(c 
- 
ca)
t t tt\ dr' (s)Flequency 
-tf(t) T
differentiation
Ftequency integration ry [* FQ)ttzt J, _.
'scaling /(ct),c>o lt(g)c \a/
Time convolution f{t) * t2Q) r'1(s)r2(c)
Ftequency convolution f{t)fz(t) 
*rUU* Il2(c)
Initial yalue t(o+) 
,BcFG) (* > *)
' Fiool *luu /(*) XqsF(c) (poles of sr(s) in LHP)
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8.7 Miscellaneous
8.7-1 L'H6pital's Rule
If lim/(r)/g(r) results in the indeterministic form 0/0 or oo/oo' then
/l"J : u*
9\r )
8.7-2 The Taylor and Maclaurin Series
('-o).. (r-a)2 1f(,) :/(o) + ?l(") * ftJ(o) + "'
x_2
.f (") : /(o) + ultol + ;t(o) + "'
8.7-3 Power Series
"2 "3 rne':l*t*1y*T*"'*;*"'
,3 ,s 
'7sins:c-Ei+bl 
- Tl+-.'
"2 "1 
,6 ,8coss:t- zl +A- or + s! -"'
,3 2x,5 LT,Ttanr:"+i+ 1b +lfS *"'
13 2cs !7x7tanho-r-T + lb - 3tb +"'
lim i@)i@)
,2 < n214
,2 <o214
rN+L _ rM
- r-L
(1+l,)' 
- 
|+n, *+,2 * "(" - D'(n- 2)'3 +'' . (;)"-*'"*r'
xl*nt l"l <1
1 
-1*c* 12+r3+"'L-r
8.7-4 Sums
&
'.&*1 - 
1D"-:'-;ir 1
m=O
N
D '*:rn:M
3 f ot- oft*r - 6rbil
k\b) :JEG-b)
r+L
r#1
o+b
'8
l"l <1
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8.7-7 Indefinite lntegrals
f ,"i^ ax d,x : #frt" ar - arcos ar)
t , "o" ar dr : $i"o, or * orsin oc)
f "o"o"o,=I"
| ,2 "* or dx : ,!"Q"rsin oz * 2 cos o, - o2"2cos ac)
[ 
"' 
.o" oz dx : \(rorcos cr 
- 
2 sin or + o2r2sin or)J o"'
lro":t1)- Iro,
I rrot,r"la,: r@)s(d - | ip1s1"1a,
f . 1
, sln ar dr : 
-- 
cos otJa
f ^ r sin2arlsin"oxdt=iJ.4a | "o"'ar dx :
f "in orcos b, d, :
| "o" o, cos br dx :
| """ da : *""'
I eaz
I e"" sin bt dt : 
"4 uz@ 
sin Dz 
- 
D cos bz)
I ."" * bx d.r : ffi@*s bc * Dsin Do)
f I 1 _1r
J mo':;tan-'-
frl
J ?77a": i,tn(t2 +a2)
in ar
r sin 2or
__{_-2' 4a
o2 +b2f . , sin(o-b)r sin(a*6)c/ srn ar srn oo 4' : 2G - b) - -tG6-
_ fcos (o - b)z * cos(o * D)rl o, * t"
- L- z0:;l- - z1o + o;
sin(o 
- 
b)c 
* 
sin(a * l)s o2 +b2
-r@-!f- 4"*q v rv
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8.7-B Differentiation Table
d 
., , d 
-, ,du
*l lu) = 
^l 
\u) 
*
d,d.vdu
, \ua): u=- + u-4r d3 dr
'l nn
-- 
: tttn-l
d,r
d, 1
, ln(oc,; : -art
d , loee
-;- log(arJ : ---:-ATT
)
*"b' : b"b'AT
!ou' : b(ln o)ob"dT
d
;;slnal:acosat
d
;; cos ox : -asin ax
{ tun o" : 
-4-dt cos'ar
d,. 
-1 . a-:-[Sln 'arl::d,r' t/t 
- 
a2s.2
9("*-t or\: 
-Lda' ,/t 
- 
a2x2
d 
'. -r . 
@
Jf (tan ^ at): TTAF
8.7-9 Some Useful Constants
r 
= 
3.1415926535
e x 2.7182818284
] = 0.3678?94411
lo916 2 : 0.30103
logle 3 :0.47712
ffi.$ Solution of Quadratic and Cubic Equations
Any'quadratic equation can be reduced to the form
'' or2+br*c:o
E&S,lutioo of this equation is provided by
-b * \F 4oE
_-_%-
11
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A general cubic equation
a3+PY2*gY*r:o
may be reduced to the depressed cubic form
IEEE 22Bl
by substituting
This yields
Now let
' 
"3+at*b:0
Y:r':t
": lqet-n2) 6: fi(2ns -9pq*27r)
The solution of the depressed cubic is
r: A* B, 
": -# + +,t4, s: -+" - +'/=
and Y:r-g
References
1. Asimov, Isaac, .Asimov on Numbers, Bell Publishing Co-, N.Y;, 1982'
2. Calinger, R., Ed., Classics of Mothemofics, Moore Publishing Co',Oak Park,
IL., 1982.
3. Hogben, Lancelot, Mothematics in the Moking, Doubleday & Co' Inc', New
York, 1960.
4. cajori, Florian, A History ol Mathematics,4th ed., chelsea, New York, 1985.
5. Encyclopaedia Britannica, 15th ed., Micrcpaedio, vol. 11, p. 1043, 1982'
6. Singh, Jagjit, Gwot ldeos of Mod,ent Mothenatics, Dover, New York, 1959'
T. Dunham, William, Jourtey thtough Genius, Wilen New York, 1990'
.12
